In this paper, I examine the need to understand the implications that time and space issues have for the implementation of IT. The design and development of technical systems often takes place in a social context that is significantly different from where they are used. Such discontinuities in social context caused by these differences in temporal and spatial parameters (between 'when and where' systems are designed and used) have significant implications in how IT is implemented in organizations. These differences in context are significantly magnified and also more complex to interpret, when the development and use of IT takes place in different countries, as is common today within the present context of globalisation. I present my analysis by examining the case of GIS, a technology that is developed in the West, and transferred for use in India within the context of natural resources management. The empirical basis for this analysis is provided by a 3-year longitudinal study of an Indian government GIS implementation project. GIS technology, by virtue of the scientific principles of cartography and mathematics on which it is based, can be seen as being situated within a positivistic epistemology and implying quite distinct assumptions with respect to time and space drawn from Western society. In the recipient society of India, assumptions of time and space vary significantly from those inscribed in GIS technology, and these differences can be seen to contribute to a variety of problems in project implementation. For example, some implementation problems identified in the study included: development of systems that were not considered relevant by users; the lack of continuity in project management practices; and inappropriate co-ordination between the various agencies. An analytical approach incorporating aspects of time and space enables us to go beyond the surface level managerial descriptions of project implementation problems, to more deeper explanations of questions related to 'why do these problems occur?'
Introduction

The context
Time and space are basic categories of human existence and fundamental to the shaping of social experience. We often acknowledge this with everyday statements such as 'this hour felt like a light-year, or it passed by in a second' depending on the nature of experience; whether it was pleasurable or painful. There is also subjectivity of experience related to the conceptualisation of space because of the dimensions of volume, area and direction that are always associated with it (Buttimer, 1980; Harvey, 1989) . The association of space with place, is capable of creating a variety of, in Gregory (1994) words, 'geographical imaginations,' thus enhancing the sense of subjectivity in human experiences over space and place. Sensitivity to different, broad cultural assumptions about time and space, become key in developing interpretations about the nature of social activities, because they aid in understanding metaphors of the kind which Pepper (1942) calls a root metaphor. These are something which people may not be normally aware of, but which they unconsciously draw upon as a means of 'seeing' the world, and also to govern their everyday functioning down to the most mundane details (Bird-David, 1990 ).
The central role of time and space in the organization of social life has been emphasised, in particular, by sociologists (c.f. Giddens, 1987 Giddens, , 1984 Giddens, , 1981 Urry, 1991 Urry, , 1985 and human geographers (c.f. Gregory, 1989 Gregory, , 1988 Gregory, , 1984 Massey, 1988) . However, these researchers have not paid too much attention to the role that the social and material features of information technology (IT) can play in this spatialtemporal structuring of social life. Information technology, with its material capabilities of adding multiple dimensions of time and space to social life, has the potential to significantly influence the subjectivity in the nature of human experience. For example, the networking capabilities of computers can greatly influence our traditional notions of 'far' and 'now.' In a way, ITs can be seen in certain circumstances to be, in Geertz (1973) language, as 'key symbols' which are both models of something (for example, the nature of the technology), and also models for something (that guides technology mediated social conduct). In highlighting the 'model of and model for' relationship, Geertz emphasizes the reciprocity of categories, such as time, which are 'at once the shaping and the shape' (Dubinskas, 1988) . Time is not prior to social life, but to be constantly reproduced through social action, and thus inseparable with prevailing culture.
Like Geertz, Dubinskas (1988) also stresses the importance of symbols like time that simultaneously shape and are the shape. He describes time as one such key symbol around which multiple meanings coalesce, and are embodied in different media like speech and writing, narrative accounts and argumentative images. He writes that visual images like charts, schedules, plans, and also solid artifacts like machines, imaging equipment and computers embody notions of time, and provide a handle by which meanings can be grasped, modified and exchanged with others. For example, in the context of engineering projects, Bucciarelli (1988) describes how flow diagrams provide the imagery of 'continuity,' 'progress' and the 'flow of work,' and embody particular notions of time within a framework by which the different project participants can communicate with each other.
In a recent paper, (1997) , I have emphasised the intertwining of the material and social dimensions of IT, and the need for an explicit integration of time and space issues in research frameworks studying IT implementation. Time and space should not be treated as mere boundaries of IT implementation, but to be viewed as being crucial to the constitution of social practices such as distanciation, production and appropriation. Time and space are crucial for understanding the context and also to describe the social practices that surround the use of IT which contribute to both maintain and also change the social context. Social processes such as learning or communication are always situated in a particular time and space context that provide both enabling and constraining influences on these processes. The story of IT implementation is necessarily processual, and takes place over a variety of time and space domains. A time and space analysis allows us to examine how the social context and processes of implementation relate to each other, and encourages a holistic view of this relationship as mutually interacting, each being a constitutive of and constituted by the other (Walsham, 1993) . Since social contexts have their own norms about time and space, we find that even around the same technology, the nature of linkages between context and process can be quite different, bringing about a variety of social consequences (Barley, 1986; Robey & Rodriguez-Diaz, 1989; Orlikowski, 1991; .
I go on to argue that research approaches incorporating time and space analysis will help to develop more holistic understandings of the implementation problem, and take us away from narrower approaches anchored within the positivist tradition, that seek to locate the 'elusive dependent variable' of project success or failure. The quest for such approaches was first highlighted by Keen (1980) in the inaugural ICIS session: "What is the dependent variable? Until we have a coherent definition of information we have nothing to measure...... Consequently, we lack axioms and theorems." And, more than a decade later, DeLone and McLean (1992) note that "(despite research over the last two decades) the dependent variable has been elusive to define....it does little good to measure independent or input variables,...if the dependent or output variable -I/S success or MIS effectiveness -cannot be measured with a similar degree of accuracy....Without a well-defined dependent variable, much of I/S research is purely speculative."
Information technology and time and space
Computers are not mere social constructions that can be reduced to a set of social relations as they do not comprehensively or essentially describe what those technologies are (Lyon, 1995) . The material features of IT are itself intricately bound up with issues of time and space. The artefacts themselves have capacities with respect to time and space, for example, related to storage, networks and processing, which can shape various social purposes such as communications and surveillance. Making clear distinctions between the technical and the social is always problematic, because each has elements of the other embedded within it. For example, the technical dimen-sions of the software can greatly be influenced by the cultural variations in the use of language in different social contexts (Winograd & Flores, 1986) . Lyon (1995) suggests that by viewing IT as 'activity' that has social, political, economic and cultural dimensions, we can address some of the complexities inherent in making distinctions between the technical and social. The material properties of IT can be examined in terms of how it helps to 'bind' time and space, and how this binding influences social practices. Such activities relate to how IT allows the keeping of a tangible record of history (binding time), and also enables the widespread dissemination of material (binding space). This in a way is similar to the capability of 'revealing' and "bringing out in the open" which Heidegger describes to constitute the essence of technology (Heidegger, 1977) .
Because of its capabilities to be hooked up, with relative ease, to other technological systems, IT is an "open technology" which is developed through the combination of the data-processing and storage powers of computers with the distance-transmission capabilities of telecommunications. Such technical integrations provide IT with features which influence, and are also influenced, by aspects of time and space (Mackay, 1995) .
In the domain of IT research, studies that analyze the relationship between IT, time, space and social life have been rather limited. However, there have been some studies that have looked at the relationship between IT, time and social life. In this context, an important study has been Barley's (1988) analysis of the introduction of CT Scanners and their influence on the existing 'socio-temporal' order of two hospitals. Barley notes that "asides from the allocation of activities to space, nothing anchors the patterns of work more securely than the timing of action". He draws upon Zerubavel (1981) concept of a 'socio-temporal order' to describe an order that is mapped by sequence, duration, temporal locations and rates of recurrence. He describes these socio-temporal orders to carry the force of an objective presence even when they are divorced from nature: "cycles, rhythms, beginnings, endings, and transition points not only support a social structure's aura of objectivity and predictability but also aid us in defining our roles, our obligations, and the tenor of our relationships." Thus, this order serves simultaneously as a template for organizing behavior as well as an interpretive framework for rendering action in the setting meaningful.
Barley goes on to introduce the notions of 'structural' and 'interpretive' aspects of temporal social order to understand more usefully the links between technical change, and temporal symmetry and assymetry. Structural aspects to refer to those 'external aspects of an external world that can be described more or less reliably by an independent observer.' He defines four parameters to be useful in defining the structural contours: sequence and duration of events, their location, and the rates at which events occur. Temporal symmetry and asymmetry can be understood in terms of the similarity or not of these four parameters in different socio-temporal orders. The concept of 'interpretive' is used to refer to the mental scheme which people employ in evaluating the sequence, duration, location and rates of different events. "Such interpretations not only enable us to lend meaning to events in our work world; they lead us to form opinions and make pronouncements about the behavior of persons operating in alternate temporal systems." In contrast to Barley who tends to treat social activity and the different time categories as distinct, Kavanagh and Arujo (1995) use the term 'cyborg' to represent a fusion of the human and nonhuman agents within a particular social setting.
In this paper, I try to extend some of this earlier work on IT and time, and attempt to look at the relationship between IT, time, space and social life. This is naturally a more complex endeavour than looking only at aspects of time. Analysis involving time, space and social life have been reported more prominently at a theoretical rather than an empirical level by sociologists and human geographers. For example, Giddens (1984 Giddens ( , 1979 has written extensively on space-time, and human geographers have used space-time diagrams to account for the trajectories of human beings in their daily lives (c.f. Haegerstrand, 1975; Carlstein, 1982) . However, analysis such as those involving space-time diagrams tend to become limited when the added dimension of IT is introduced. IT in-itself has certain inscribed notions of time and space, and through use, also provides the capability to redefine existing spatio-temporal orders by allowing action at a distance, across time and space.
To explore some of these complex relationships, I discuss how social experiences surrounding IT may be better understood within broader sociological frameworks that include the analysis of relationships between human action, technology, timespace, and social structure. I illustrate some of these ideas with research material from an ongoing study of geographical information system (GIS) applications for natural resources management in India. For at least three reasons, GIS in India serves as an interesting example to highlight the role that time and space play in shaping process of organizational implementation.
Firstly, GIS technology emphasises a conceptualization of social reality in a unique map-based manner, and represents a form of spatial objectification by virtue of the scientific principles of computer science and cartography on which it is based (Harvey, 1989) . Secondly, by enabling users to work with spatial representations across time and space boundaries, GIS technology sensitizes us to how time and space co-exist, and are mutually elaborative through action, generating new dimensions of both physical and mental life (Friedland & Boden, 1994) . Thirdly, the use of GIS technology, which primarily originates in North America, within the Indian context serves as an occasion for the interaction of the Western and Eastern cultures which have quite different assumptions about time and space. Giddens (1994) describes time and space to be fundamental to transformations arising out of such interactions in the present context of globalization: "space, time, and modernitywords which encompass the modern era and its transformations. Modernity...is precisely the transmutation of time and space...a transmutation... which has torn apart traditional orders and lodged us aboard a careering juggernaut whose track and destination we only partially control."
In the next section, I first provide details of the case study in India that is drawn upon to illustrate the role of time and space in technology implementation. The analysis is developed over the next three sections. Firstly, I discuss aspects of time and space that different writers have associated with Indian culture. Following this, I analyse some of the values of time and space that are inscribed in GIS technology.
The core of the analysis which follows includes a discussion on some of the tensions and contradictions which arise in the interaction of Indian social practices with Western value systems, and their influences on project implementation outcomes. In the sixth section, I then develop some theoretical insights and analytical categories based on the earlier analysis. I acknowledge that the analysis presented in this paper is necessarily limited in scope because of the key focus on time and space issues, excluding other issues pertinent to the implementation problem, such as technological infrastructure and financial resources. In the concluding section, I discuss some of the broader implications of adopting a time and space perspective in implementation studies.
GIS for land management in India
During the period 1993-95 a colleague and I studied the efforts of the Indian Ministry of Environment and Forests (MoEF) to apply GIS technology for 'wastelands' management and reclamation. Wastelands are described as land which has been degraded due to inappropriate water and soil management, but which can be brought under vegetative cover with improved land-management practices. Estimates based on the interpretation of satellite data of 1988-89 period, the National Remote Sensing Agency (NRSA) of India reported that out of the total geographical area in India of about 329 million hectares, wastelands comprise about 75.53 million hectares (about 23% of the total). In comparison, forests cover only 14% of the total land in the country.
Wastelands thus represents a significant problematic in the government's development agenda, and GIS technology has been identified as an important tool to help implement improved management practices to reclaim these existing wastelands. It is in this context that the MoEF initiated a series of pilot projects in January 1991 in collaboration with eight scientific institutions in India with the aim of examining the potential for using GIS to aid the processes of mapping and restoring wastelands. The eight scientific institutions collaborating with the MoEF on the GIS project included two remote sensing agencies, three research groups within universities, and three other scientific agencies concerned with forestry, science and technology and space research. The project was divided into two phases. The first phase involved the scientific institutions acquiring GIS technology and demonstrating to the MoEF that GIS was indeed a useful tool for land management. The second phase of the project concerned the transfer of the applications developed by the institutions to offices of the District Administration located in remote villages, wherein a local officer could potentially use it to support his or her day to day work.
In the first phase of the project, the institutions experimented with a variety of hardware/software, methodologies that provided a diversity of learning experiences and encouraged creativity. Technical efficacy of GIS was demonstrated within the context of wastelands management, and some awareness about the technology was created in the MoEF and also within other government institutions. A physical infrastructure including hardware and software was set up in some of the government offices that could potentially facilitate the use of GIS in future. However, the achievements were few and primarily limited to the technical domain. The scientists did not put in a similar level of effort to bridge the gap between themselves and the users in a sustainable way as they placed on creating technical systems. There was limited emphasis placed on understanding the organisational aspects related to the use of GIS in the local offices, for example the nature of user resistance to new technology. Some of the applications developed by the scientists were seen by the users to be largely academic exercises with little practical relevance. At the completion of the first phase of the project, little or no institutional mechanisms had been established for sustaining GIS use in the user offices. That was seen to be the objective of the next phase.
Although the Phase I projects were completed in early 1993, proposals for continuation to the second phase were not submitted until about a year later, and then only by five of the original eight institutions. The period of transition from Phase I to Phase II was characterised by uncertainty about the objectives and nature of the continuation phase. The Project Director saw it as involving the transfer of the developed systems to the local level of the user offices so that they could be used for real management applications. However, the project managers in the scientific institutions did not view their staff skill or resources to be adequate for this task in most cases. The institutions asked for further funding largely to provide more hardware and software, whereas the Project Director felt that the institutions should concentrate on using the existing equipment and on its transfer to the field.
Eventually, five of the original eight institutions agreed terms for Phase II and these continuation projects were authorised by the MoEF. In the meanwhile, the Project Director who had been the guiding force behind the project, left the MoEF on secondment to another institution, and there was very limited ministry direction thereafter of the Phase II projects. Despite the lack of co-ordination from the centre, all of the five projects went ahead, in different ways and with different degrees of success in relation to stated project goals. Some progress was made in some of the sites towards transferring the technology to district level, but there were no actual working systems receiving real use.
We identified a number of issues to be problematic during the project. A first set of issues concerned institutional aspects. For example, the responsibility issue had not been addressed in the project design and operationalisation -who was responsible for the transfer of technology, and to whom was the technology going to be transferred to? Then there were a number of other more social kind of issues which were concerned with user involvement, and the interaction between the developers and district officials. The scientists found it difficult to work with users because of problems of co-ordination, and also because some of them did not find it intellectually stimulating to do so. While the knowledge of these issues sensitize the reader to some of the management problems associated with the project, they by themselves are largely inadequate to explain 'why do these problems arise?' and 'how existing societal systems contribute to the persistence of these problems?' A number of social structures become relevant while examining management attitudes and actions in the Indian context, for example, national, societal, family, intellectual and religious sys-tems (Sahay & Walsham, 1997b) . Given the nature of the focus in this paper, our analysis is limited to aspects of time and space and its role in creating structures that are in tension with assumptions inscribed in GIS technology.
Conceptualization of time and space in India
In this section, I discuss what some authors have written about how Indian people conceptualize time and space. Being an Indian, I intersperse these discussions with some reflections about how I see me and my family and friends relate to time and space, and compare them with some of the views expressed by different authors on these subjects.
Conceptions of time
The relation between time (kala) and and action (karma) has been a topic of great interest in Indian literature. Time is symbolised as an unending stream of life and death, where Lord Shiva is described as Mahakala (Great time), and his energy is manifested in the destructive form of Goddess Kali (the feminine form of time) (Von Franz, 1978) . Panikkar (1976) describes the vision of time in India to vary according to whether it is treated as power, the self, or a divinity. In Vedic literature, time is discussed as the fruit of ritual action. Time does not exist by itself, but what exists is the chronological flux of beings, viewed as the process by which sacrifice is made possible. The unfolding of time was thus something which man created, in close collaboration with the Gods. In the Vedas, the unit of time is the day, which is the centre of all experience. It is from the nature of daily sacrifice, that time endures and existence continues. Panniker quotes: "If the priest did not offer up the sacrifice of fire every morning, the sun would not rise." Later, with the nature of sacrifice becoming more elaborate, the unit of time stretched out over the year. However, the nature of sacrifice remained the temporal structure, each day forming the building blocks in the process.
Another view of time is one based on the absolute principle of fate. Panniker quotes from the Vedas to describe this view of time:
A full vessel has been placed over time We see (Time) even though it is in many places (at once) Opposite all these existences Time (is also seated), they say, in the highest firmanent All reality, even sacrifice, therefore depends on time. Even inner realities -consciousness and breath -are put under the sway of time. The powerful force that time takes is described in this quote: "From time flow beings, through time they grow old, in time they are destroyed: Time that is amorphous assumes a shape." Panniker writes that while there are many different views of time, the predominating one seems to be that of an insurmountable fate: "Time is the Lord who works change in beings-that which cannot be understood and that from which there is no return. Time is the destiny (flux:gati) of everything; if one does not follow it, where can we go. Whether you try to flee from it or remain motionless, you cannot escape from time...Time must be acknowledged as that which controls everything that exists." Time therefore is what creates and destroys, that binds men by its links, and causes the joys and sufferings of men, regardless of their actions. The destructive aspect dominates, as it hastens the progress of all beings to death. This view of time, is similar to the Buddhist perspective about the impermanence of existence, and how the maturing and ripening of time leads to death.
In a similar vein, while discussing fatalism in India, Amaury De Reincourt (1960) writes in his book titled 'The Soul of India' that the key to an understanding of Indian culture lies in realising their indifference towards history, and the very process of time. Aryan India had no memory because she focused on eternity (transcendental or cosmological time), not on empirical (or immediate) time. He describes the Indian mind, despite its profundity, to be largely two-dimensional, because of this systematic neglect of time and history. He interprets the Indian custom of destroying the physical body after death to imply an unconscious urge to obliterate memory, and to be symbolic of a supreme indifference to time and history. This system of disposal of the dead contrasts with the method of burial in many countries where plaques carry dates of birth and death of the buried person. This acute awareness of timelessness as the sole ultimate reality in India, Reincourt suggests, eliminates the concern for immediate time, and that the study of eternity takes precedence over the present.
Reincourt also argues that religion as is practised in India, reflects a search for the timeless absolute. Psychologically, this implies on the part of the seeker a search for some form of immortality, an overcoming of death, a flight from the process of time and history. Religious ceremonies and sacrifices symbolize the desire to abolish time and history, and erase the terror of the irreversible nature of time. By repeating endlessly the same ceremonies, the priest attempts to establish an ahistorical rhythm of the universe and puts the devotee in tune with it. In addition, Indians often deal with cosmic, astronomical time which go to abolish the present, empirical time. Reincourt writes: "the Indian cosmology revolves in gigantic circles: the smallest unit is a yaga, four of which make a mahayaga (12,000 years) and a thousand mahayagas make a supercycle of almost 5 million years which is one day in the life of a Brahman. The circular and gigantic nature of the time cycles, robs time of its immediate terrors, and contributes to its destruction." This cyclical aspect of time gives rise to Samsara, the ever rotating wheel of life and death, of endless reincarnations. Through enlightenment, the yogi transcends this play of opposites, and breaks this cycle of life and rebirth (Von Franz, 1978) .
Reincourt insists that while the Indian lives in the present, his eyes are on the sacred timelessness, where becoming and change are considered fundamentally unreal, and salvation is related to the breaking out from this cycle of time and rebirth. In a similar vein, the Indian philosopher J. Krishnamurthy, in his dialogues with the physicist David Bohm (Krishnamurty & Bohm, 1985) says: "I want to abolish time, psychologically to me that is the enemy, that is the origin and cause of man's misery.
It is the cause of man's confusion -introducing time as a means of becoming. Becoming is the worst, that is time, that is the real root of conflict." Saha (1990a) also relates the absence of interest in India to record history, to spring from the idea of 'an eternal truth' which is independent of time. She writes that in traditional Hindu reckoning, happenings in the phenomenal world, since 'unreal', were not worth documenting. The present life of the Hindu is seen as a cosmic jest, a meaningless play (lila), whose stage is the universe, and whose actors are God and man. God and man are products of maya (illusion), that is art and deception, the illusory creation and display of reality. Time is especially what deceives the unenlightened soul in believing the external reality of outer things (Krishnamurty & Bohm, 1985) .
Reincourt asks "what sense of history, or the significance of the flow of time can there be for people who use the same root word ('kal') for yesterday and tomorrow." Panikkar (1976) also argues that in classical Sanskrit, the present tense predominates, and the future often takes the meaning of the present. There is a predominance given to the passive rather than active verbs, reflecting a preference for static over dynamic relationships, a certain primacy of being over becoming. Panniker adds that it is interesting to note that while nouns expressing static qualities have an intrinsic positive value, nouns which express movement and change possess a pejorative value. Similarly, Saha (1990a) argues that the Hindu view of the external world as unreal contributes to thought processes acquiring a predominantly static quality. Instead of comprehending action through its transforming aspects, Indians considered action to be an "unchanging aspect or only an attribute of phenomenal existence." Nakamura (1964) describes this tendency towards inertia in thinking to be also reflected in Sanskrit language, where there was no word which corresponded to the word 'to become.' Although the verb formed from the root 'bhu' connotes the meaning of 'to become,' this word also means 'to exist' at the same time.
Being an Indian, I can relate to some of these arguments which authors have made about the views which Indians have towards time in relation to my own life. Both my parents do not recall their dates of birth, and I don't remember them ever celebrating their birthdays or marriage anniversary. New-year's eve is treated as any other day at home, and we are most often asleep before midnight. My father remembers that his father wrote his age to be 2-3 years more than what it actually was to enable him to start school early. Even though this resulted in him fifty years later having to take retirement before his 'actual' time, he accepted that by saying he was now supposed to be doing different things. Despite having lived in the West for a number of years, I still find myself quite uncomfortable with the idea of wearing a watch, or maintaining a diary, as I see that to enclose me in an additional and not-required structure. Working in a Business faculty of a North American University, in interactions with my faculty colleagues, I often feel a pressure to segment time into small units, where even a break for a coffee has to be formalised by pencilling it in a diary. In an attempt to fight against what I feel are 'pressures,' and in a way try to be honest to what I feel is my own self-identity, I refuse to formalise my daily interactions by recording them in a diary. If I do fail to keep an appointment, I tend to rationalise that by saying that the meeting was not meant to be.
In making these arguments, I realise the danger of being seen as Garfinkel's (1967) 'cultural-dope' wherein broader cultural conditions (in this case the assumptions about time and space in India) determine the trajectory of my everyday actions such that they represent a compliance with legitimate courses of action defined by common culture. Instead, I will like to take Suchman's (1987) perspective that the key question is not whether social facts are objectively grounded, but how is this grounding achieved. What is of interest therefore, is to understand the methods employed by me in coming to know, and making sense of my everyday world of talk and action. As Suchman argues, that instead of trying to look for a structure that is invariant across situations, we should try to identify the processes whereby particular constituted circumstances are uniquely interpreted so as to render meaning shared and action rational. In using these small examples of attitude to birthdays, diary and a watch, I am trying to describe some of the methods I employ in making sense of my everyday world of talk and action, and through this highlight the important role that time and space play in constituting these processes, for example in reinforcing my Indian identity.
Conceptions of space
As a form of perception, De Reincourt writes "space divides whereas time unites." Space is the domain of separate entities placed side by side, the domain of plurality. Time, on the contrary, is the realm of the unending flow which binds all elements together into unity. "Whereas in space, there is not always a directional movement, in time there is a movement from past to future which merges everything". Reincourt writes that in cultures like India and Greece where space predominates, the religious belief is a form of polytheism, and when the awareness of time dominates, for example within the Chinese Tao, the emphasis is on monotheism, and an attempt to view eternity as a single track process of time. "In China, God-like forces of nature were soon converted into ancestors in history, and space became transmuted into time. In India, the process was reversed: real ancestors of the past were transformed into timeless Gods, myths dwelling side by side beyond time in the eternal present, hovering permanently over the tangible world." While ancestor worship and heredity transmission is very strong in China, it is not so in India.
De Reincourt traces the affinity of the Indian soul for plurality rather than unity, and for space awareness rather than time, to be expressed in the Vedas. Sight is a sense that corresponds to an awareness of space, and sound to time. Tuan (1977) also emphasises the importance of sight in the experience of space. He writes that the world of sound would appear to be spatially structured, though not with the sharpness of the visual world. It is possible that the blind man who can hear, lacks a strong sense of space. Sight, the power to move, and sound are qualities that enrich the human feeling for space. The eye creates an experience of distance, plurality and relations of contiguity. The Vedic Aryans lived in a world dominated by space, and the word 'Veda,' a fundamental word in the Indian culture, is derived from the Latin word 'Vid' (video); that is "seeing", vision. The preference for plurality is also implied in the practice of polytheism, and the ancient Indian practice of Yoga can be viewed as an attempt to reintegrate the individual personality which is haunted by centrifugal tendencies arising from the preference for plurality (De Reincourt, 1960) . This preference for plurality is also reflected in the political fragmentation in India (rejection of a universal state) and the social diversity that is based on the caste system.
De Reincourt argues that space seems to hold greater spiritual significance to Indians than time. He feels that this could be because of the significance which physical features such as the Himalaya mountains and the River Ganges have had in shaping religious concepts in India. Cities like Benares and Allahabad that are situated on the banks of the holy Ganges, and Rishikesh and Haradwar that are on the foothills of the Himalayas, are considered sacred, and an integral part of the Indian psyche. For example, Rishikesh is popularly called the 'doorway to the Gods.' The life of a Hindu is considered to be complete only after he or she visits the four holy places situated in the four corners of the country: Rameswaram in the south; Badrinath in the North; Puri in the East; and Dwarka in the West. The journey to these four places is symbolic of the completion of a cycle of life. In popular mythology, land is referred to as 'Dharti Mata' (Mother Earth), and before a person dies, he or she is laid to rest on the earth, to be closer to the source from where one comes, the Mother. Hardy (1994) describes how in India, the human body is correlated with the outside world, including cosmology. According to Hindu belief, human body is made up of various physical elements earth, water, fire etc, and these elements constitute at the same time the bodies of all other beings and the material world. The physical universe can thus be imagined in terms of the man or woman metaphor.
Personally, I feel a strong attachment to space and place. As children, we spent many of our holidays in Benares, the home of my grandparents. Memories of those visits, which inevitably included dips in the holy Ganges, hold very special meaning to me. Now, despite living physically very distant from Benares, whenever possible, I still frequently visit the city to see the ancestral home (my grandparents do not live there any longer) and attempt to recreate old memories. I feel these processes of recreation to be essential to maintain my identity, and to help me find the balance within the world in which I now live. My father has some ancestral land in a remote village that other family members have been asking him to sell for many years. He refuses to do so, believing that in selling that plot of land, he will part with an integral part of himself. My grandfather because of medical reasons spent his last years away from his home in Benares. He was very sad before his end because he could not die in Benares where he felt his soul belonged, and where he believed it would find peace and tranquillity. My grandmother still regrets her husband's unfulfilled desire, and suffers deeply for it.
Studies have pointed out how the relation of people to land in certain rural communities in India, is constructed around cosmological factors. In an anthropological analysis of the interface between activists and academics in context of the problem of displacement of the local people (called Bhilalas) by the Narmada Valley Project, Mody (1996) examines the relation of people to land in the area. This relationship finds expression in a local phrase that translates to 'the land of our fathers and mothers.' There are creation stories in which the river Narmada makes sacred the land it passes through. The land is ritually propitiated through the celebration of worship, and also at the everyday level of habitual actions. When a Bhilala eats, drinks or even smokes -a small amount of the item is always put aside as an offering to the land. Mody describes the indignation and resentment expressed by a Bhilala who in response to the government offer of resettlement to another village said: "Our Gods don't walk. Do yours?" The features of land are also important because they produce a particular lifestyle in terms of production and consumption patterns, and even religious symbolism. The broader argument which Mody seems to be making about the relationship of the Bhilala people to land is that land is not something which is objective and 'out-there,' but something which is integrally tied up with the cosmological and social constructions of the people. Similarly, Jewitt (1995) narrates from Elwin (1964) study of forest dwellers in the state of Orissa in eastern India. She quotes from Elwin: "complete cultural and religious collapse is said to have accompanied their economic decay. After the loss of the land, they (the dwellers) were unable to offer worship or sacrifice to their Gods and their artistic expression was killed by the march of civilization into the forests."
The significance of space as a metaphor for organising social life is also described by Bird-David (1990) in an anthropological study of the 'Nayakas,' a community living in the South of India. He describes the Nayakas as viewing forest space in which they live not as something which is 'out-there' but something which is 'inhere': an integral element of their psychological make-up, and as using this terminology to organise their social life. The Nayakas look up on the forestland as they do up on a mother or father. The forest is seen not as passive or mechanical, but like a parent who provides unconditionally for its children. The Nayakas refer to the spirits of the rivers and trees that reside in the forest as 'dod appa' (big father) or 'dod awa' (big mother), and refer to themselves as their sons and daughters. They believe that the parents will provide for them and look after their needs and never punish them by withholding food. All people living in the same hamlet are seen to belong to the same family: sons and daughters of the same parent. Giving to others is a major activity among the dwellers of the hamlet and social activity is organised around the process of giving, sharing food and other items equally among siblings.
Politics in India is also tied up very closely with religion and issues concerning space. The recent growth in popularity of a national political party is seen to be closely linked with how they managed to invoke feelings of religious nationalism based on the notion of the 'sacredness of place.' A major political issue they raised related to Ayodhaya, a small village considered sacred because of it being the birth place of Lord Rama, and how many centuries ago, Muslim rulers had destroyed a temple there and erected a mosque in its place. This political campaign based on the theme of sinful usurpation of a sacred space contributed to a mass movement that subsequently led to the physical destruction of the mosque by an enraged mob of Hindus. This political party was subsequently voted into power in the state. Another example of the spiritual significance which Indians ascribe to space is highlighted by what popular Hindu mythology describes as a 'yatra,' a mass religious procession that stretches over large distances and takes many days, maybe even months, to complete. The places through which the yatra passes through are in some way seen to be blessed by the energy of the procession. Current politics often cash in on the spiritual signficance that a yatra holds for Indians, and undertake yatras as a strategy for gaining political support of people residing in remote villages.
Another example of how space is intricately linked to the notion of place in the social and psychological make up of Indian people, is the manner in which they travel from one point to another, or in the way they give directions. Maps are not often used, and they would much rather prefer to ask someone sitting by the side of the road for directions. When directions have to be given, it is not normally based on street numbers but related to spatial markers such as buildings, shops, hospitals or police stations. Typically, in response to a request for a direction, you will be told to "go straight till you reach a certain coloured building on the right, or a shop belonging to so and so, and then be advised to ask further directions from someone at the road corner." By locating and describing spatial markers in relation to other markers, the conception of space for Indians seems to be in the context of place, and quite strongly ingrained in their social and individual reality.
On a personal level, I too can relate very strongly to the non-use of a map. For example, while growing up, I don't ever recall using a map for purposes or travelling or visiting a place. My grandparents house in Benares was known to me (and everyone around) as 'haathi-wala-kothi' ("mansion of the Elephant" because of the Elephant"s statue on the door) and not by a street address. Letters carrying this 'address' would be delivered without a problem. My only exposure to a map was in the geography class when we were routinely asked to mark out cities or climatic zones on a map. I formally stopped reading geography in Class 8 because I opted for Science, thus limiting my formal use of maps. Despite having lived now in North America and Europe for the last ten years, and being actually involved in the study of GIS technology, I still find it difficult to use a map. Driving with someone, I would always ask my companion to look at the map and give directions, or when driving by myself, I prefer to go into a gas station and get directions. Even though this mode of operation has resulted in me often reaching late to my destination after driving around inefficiently, I still find it extremely difficult to get used to the idea of using the map.
I remember once remarking to my research colleague (an Englishman) while on a field visit in Malaysia, that why does he spend so much time looking at the street map, when we are actually in the street and can experience it first-hand. In another field visit travelling with the same colleague to a GIS scientific institution in India, we spent over an hour in the heat of the middle of the day trying to find the location of the institution in the town we had arrived at by asking local people. None of the Indian scientists, or for that matter myself, had considered the production or use of a map for this purpose. When this was jokingly queried by my colleague, I replied that we don't use maps for travelling in India.
Summarizing some conceptions of time and space in India
I summarise this section by describing three guiding concepts to help understand how Indians think about time and space. Firstly, time can be seen to be viewed at two conceptual levels; transcendental and empirical. Transcendental time is understood in relation to large cosmological cycles, where each cycle is many millions of years. Transcendental time tends to dominate immediate or empirical time where it is often the deed, the human or divine action, which determines the structure of time. This conceptualisation of temporal structure, which governs time and history taken together, provides the basis for the law of Karma that reflects the intrinsic quality of time, and helps to provide time with both substance and structure. The notion of Karma is thus much broader than its popular interpretation as fatalism, and representing a sense of indifference to time and history.
Secondly, Indians seem to give greater spiritual significance to space and place as compared to time. The notion of space seems to be strongly linked to the idea of place, and that helps serve as the primary frame of reference in the shaping of social experience. The importance of space can also be appreciated by understanding that Indian society is primarily agrarian, and nearly 60-70% of the population depends on land for their daily livelihood. Notions of space are seen to be 'in-here,' an integral element of the psychological make-up, rather than being 'out-there' as some form of objective and value-free entity.
Thirdly, Indians seem to give preference towards plurality as compared to unity, with place providing the primary medium for the unification of social experience. This preference holds significance from perspectives of religion, politics, social structure, and in shaping both the timing and substance of day-to-day social interactions. In Edward Hall (1969) terminology, Indian society represents a 'polychronic' culture in which individuals play less value on temporal order, tend to accept events as they arise, and engage in multiple activities simultaneously like jugglers. In contrast, people from monochronic cultures (like those seen in some Western societies) seek to structure activities by separating them in space, and plan for events by allocating specific slots of time for each event's occurrence.
With respect to these conceptions of time and space, India seems to resemble more closely what Giddens (1990) refers to as traditional societies, where interactions are primarily based on co-presence rather than on absence, and social life concerns the control of time through the control of space. Giddens (1995) refers to such social processes to reflect tradition, where memory is concerned with organising the past in relation to the present. He writes: "We continually reproduce memories of past happenings or states, and these repetitions confer continuity upon experience." In India, the frame of reference to reproduce memories, and to provide meaning to everyday social experiences, seem to be more strongly related to place as compared to time. Social customs specific to a place are not easily allowed to change over time, a situation that Giddens describes as the "control of time through the control of space." This relationship between time and space is contrary to the conditions of modernity, where action takes place at a distance, in conditions of absence where spatial boundaries can be restructured over time.
The control of time through the control of space is an abstract and complex idea to describe. In a general sense, I view this as representing the more dominant role of place as compared to time in the organization of everyday life. Social activities tend to be organized in a way such that immediate or empirical time itself becomes rather unimportant. For example, since hundreds and hundreds of years, the notion of having one's last rites performed by the banks of the river Ganges is an integral element in the lives of many Hindus. These are values that I have also grown up with, and will also like to be back in India at the time of death to have this wish fulfilled. In this way, time becomes relatively irrelevant, and it is the sense of place that seems to control it. Though not exclusively, I feel such thoughts help to shape my own attitudes towards social structures such as university tenure within which I currently operate. In the 'longer run,' I see myself to be in India, and thus the need for tenure and permanency in North America is not a primary quest. I see the time spent here in a North American University to be one of trying to enjoy the teaching and research experience in the present moment.
GIS and inscribed assumptions of time and space
In this section, I examine some of the assumptions of time and space which are embedded within GIS technology, and the methods that surround its use. These assumptions are important to understand because they reflect the broader social context within which the set of technologies and tools surrounding GIS are vitally embedded (Pickles, 1995) . Latour (1987) argues that in a particular social context the technology can itself be regarded as a non-human actor, since it embodies the motivations and actions of its designers, and can be thought therefore to act as an agent on behalf of their interests. In a similar vein, with respect to time, Adam (1990) writes that technologies like the calendar, the clock and computers are all implicated in the full understanding of time, and it is thus important for them to be explored in their own right. These technologies constitute an integral and coherent expression of the mechanistic and causally oriented Newtonian science, as they represent time as distance travelled in space. Technologies like the clock not only include time as a measure, but they also measure them. In Geertz words then, they are both models of and for something.
I explore the nature of GIS by attempting to examine some of the assumptions inscribed in the design of GIS technology, and by asking the question: 'what kind of rules govern its development?' GIS represents a body of theoretical and practical knowledge that designers draw upon to create a technology that supports the storage, analysis, and representation of electronic maps. This question about the origins of technology is, historically and culturally specific, since the rules of cartography and map making varies in different societies. Firstly, I adopt a historical perspective to examine the development of GIS related knowledge, and then develop some interpretations about the nature of assumptions of time and space that are inscribed in the technology.
A historical perspective on GIS technology
GIS technology, which represents the current state-of-art in knowledge related to map production and analysis, is a product of the Western world of the seventies and eighties. The historical roots of the technology can be located in the science of cartography and map making. The technology has been developed primarily within the discipline of Geography in universities in the United States. In an interesting analysis, Veregin (1995) traces some of the reasons for the growth of interest in computers and GIS to be tied to the crisis which the discipline of Geography was facing in the seventies in terms of its own identity, and the need to establish itself as a scientific discipline.
Over the last two decades, the computer gradually has become an integral part of geographical research, contributing to make quantitative geography as a 'mainstream' subject in the discipline of Geography. Many of the discipline's most influential journals are predominantly quantitative in nature. Contributing significantly to these developments in quantitative geography are the advancements in GIS, which over the last decade has witnessed an enormous increase in levels of professional interest, including funding, research, education and training (National Center for Geographical Information and Analysis, 1989). Veregin (1995) writes that for many geographers, the use of GIS was seen to be vital for the survival of the discipline of Geography, as it was the tool to construct models of the world. These models were the point of contact between the geographers and the outside world, including the private sector which through its funding has significantly influenced the nature of development of GIS technology. Computer based GIS was seen by many as a unifying force within the discipline of geography, providing a common language of spatial data for communication between the various sub-disciplines of Geography (Lundberg, 1989) , and also between geographers and the outside world.
This view of GIS as a unifying force in geography has met with a fair amount of criticism, primarily on the grounds of the positivist assumptions it embodies, and the emphasis it creates on computing over that of developing domain-related knowledge. Taylor (1990) describes GIS as a retreat into the realm of naive empiricism wherein isolated facts become more important than geographical knowledge. Similarly, Pickles (1995) writes that GIS technology promotes a nature of reality that is grounded in the analysis of value-neutral observation, based on science as the mirror of reality, and theory as a product of data collection and testing. Similarly, Lake (1993) argues that the rational model to have been "actively resurrected and rehabilitated by the ascendance of GIS to a position near to at the core of both planning and geography." Harley (1990) describes these developments as "the unconscious process of myth making, through which the invention of a progressivist positivist past is used to justify a progressive positivist present." Veregin (1995) criticises the increasing dependence of the discipline on computing because it contributes to reducing our intimate knowledge of the world, placing it into the background of 'ground truth' as the computer screen becomes the medium through which the geographer interacts with the world. In a similar vein, Porteous (1986) has argued that the abandonment of foreign area research by geographers in favour of a technologically based, 'remote sensing' approach, has led to a marked decline in the nature of knowledge. This remote paradigm places a filter between the world that geographers wish to explore and the descriptive and explanatory models that they construct.
This historical perspective on the development of GIS sensitizes us to two broad kinds of assumptions which GIS technology seems to inscribe about time and space. The first concerns the emphasis on a notion of reality that is spatial and objective in nature. Secondly, GIS emphasises a rational mode of planning that involves coordination of activities over time and space where both time and space are treated as finite and measurable commodities. I now discuss these two sets of assumptions in more detail.
The assumption of a spatial and objective reality
As discussed above, GIS represents the state-of-art in knowledge about map-production and representation that is based on positivistic assumptions grounded in scientific principles of cartography and mathematics. These assumptions emphasise a view of space as being objective, measurable, and 'out-there' as a value free reality. Harley (1992) writes that the rules for cartography can be understood in terms of a positivistic epistemology, where map-makers have traditionally promoted what we can call a standard scientific model of knowledge and cognition, where the object of mapping is to produce a 'correct' relational model of the terrain.
For Harley, GIS technology embodies assumptions that objects in the world being mapped are real and objective, and that they enjoy an existence independent of the cartographer; "that their reality can be expressed in mathematical terms; that systematic observation and measurement offer the only route to cartographic truth; and that this truth can be independently verified." Harley also describes the acceptance of the map as a 'mirror of nature' contributes to the notion of 'linear progress,' which is by the application of science, ever more precise representations of reality can be produced. Cartography thus can deliver a "true, progressive, or highly confirmed knowledge." This notion of linear progress, Harley adds, also creates a tendency within present-day cartographers to look down upon maps the paper-based maps of the past "with a dismissive scientific chauvinism" and build a wall around the citadel of the computer-generated 'true map. ' Turnbull (1989) writes that our knowledge about the world can be represented using a map-based metaphor. In a critical discussion on 'Maps as Territories, ' Turnbull (1989) quotes Polanyi (1958) to describe "...all theory may be regarded as a kind of a map extended over space and time." Similarly, King (1996) draws upon Baudrillard to discuss maps as representations wherein the representations often precede the territory. Representations using GIS technology embody a specific kind of knowledge, a knowledge about space and the social processes that take place over it. However, the notion of a map-based spatial reality which GIS embodies, require users to have the capability to view relevant problems in spatial terms, and represent them in a manner which can be addressed by technology, for example through the application of concepts related to geo-referencing and geo-coding. Such a map-based mode of thinking has significant implications about how knowledge about space is conceptualised, and it also contributes to the shaping of social experience over space (Gregory & Urry, 1985) . Harvey (1989) argues that when maps are stripped of all elements of fantasy, religious belief, and the experiences that created them, represent functional systems depicting the factual ordering of phenomena in space at points of time. Maps become a 'totalizing device,' produced by the application of mathematical principles, representing a "homogenisation and reification of the rich diversity of... spatial stories... and eliminates little by little the practices that produce it." GIS technology, which exemplifies the science of map projection and cadastral surveying, magnify further the image of maps as mathematically rigorous, objective depictions, where the relationship between the map and the real world is unproblematic and context free.
The assumption of rationality
GIS technology can thus be described as representing a rationalistic epistemology of space, objects and reality that lie at the heart of the positivist tradition. Pickles (1995) describes this rational view of the world to be mirrored in the very language that surrounds the use of GIS. He gives an example: "new electronic technologies permit the extensive surveying of new and more complete sets of data at great speed, decreasing cost and greater efficiency. The technological changes that makes these advances possible also permit the standardization and manipulation of a variety of discrete data sets to yield new spatially specific sets of information that can be codified and even commodified. This control technology and knowledge engineering require special skills, knowledge and training. The output is in great demand, students can find good jobs, and government, military, and business applications provides challenge for the university researcher."
The above example on the use of language to describe GIS reflects rationalistic assumptions of efficiency, standardisation, and market-driven skills. It is also implied that time can be controlled by space wherein spatially specific discrete data sets are standardised, codified and commodified at 'great speed' and 'decreasing cost.' Criteria of time and money are grounded in the belief of efficiency which dominate rationalistic Western thought. The restructuring and integrating of space using GIS, also implies a view of efficient co-ordination of action over time and space, since these discrete data sets will typically be the responsibility of different groups of people. There is also the implicit assumption that time and space are finite and measurable, and can therefore be broken up into discrete units and standardized. GIS provides the users with the capability to manipulate large, standardised spatial data sets that represent different locations. Such activities reflect the rationalistic assumptions of the modern world where spatial boundaries can be restructured over time, and space can be controlled by the control of time.
The rationalistic view of the world inscribed in GIS is reinforced by the perception of it being a technology that is 'liberating,' since it provides more information and faster access across broader spans of space (Pickles, 1995) . Such a mythos of public benefit accruing from the ability to gain access to new space has been instrumental in the adoption of such technologies in universities and other public and private sector organisations. Pickles describes these 'open spaces' to represent the Western trope of a public space in which people of good faith join in debate about the future, as a mythic image of democratic culture of debate and negotiation based on individual autonomy and public property. This 'liberating' view of the technology is reflected in Al Gore (1991) description of the relationship between computer networks and public life: "Capitalism and representative democracy rely on the freedom of the individual, so these systems operate in a manner similar to the principle behind massively parallel computers. These computers process data not in one central unit (like communism) but rather in tiny, less powerful units distributed throughout the computer (like democracy)."
The two sets of assumptions inscribed in GIS technology relating to the spatial view of objective reality, and the rational perspective of co-ordinated efficient action, taken together reflect conditions which Giddens (1990) describes to exist in conditions of modernity and globalization. Action takes place at a distance, and absence predominates over presence. Social relations are developed and transmitted under conditions of absence, a form of 'systems integration' that is enabled by the restructuring of space and the domination of time. This is unlike in traditional societies where time is not separated from the substance of activities, and social relations are conducted with copresents on the basis of kinship relations and traditions. Giddens describes the quest for new spaces and territories (as exemplified by liberating information technologies such as GIS) as a Western capitalistic enterprise, and reflecting important characteristics of the presently ongoing processes of modernity and globalisation.
In the preceding section, I have tried to first discuss some broad cultural assumptions of time and space in Indian society. I have then in this section examined some assumptions of time and space that are inscribed in GIS technology, which is primarily a product of the Western world. In the next section, I discuss how tensions arising out of differences in these time-space assumptions contribute to project implementation outcomes with respect to the case material presented in Section 2.
Time-space issues and project implementation
The broader context
It is a common observation that GIS transfer exercises to developing countries frequently fail to yield the expected results (Sahay & Walsham, 1997a) . Various research studies have examined the reasons for such failures, and a variety of factors have been highlighted, including: the inability to define objectives that GIS technology may address (Taylor, 1991; Yeh, 1991) ; the lack of co-operation among different agencies and groups (Hastings & Clark, 1991; Sahay & Walsham, 1996) ; and problems related to the management of data (Fox, 1991; Yeh, 1991) . While acknowledging the importance of such management related factors in determining the success or failure of the project, I believe that these by themselves do not tell us why technology transfer projects repeatedly fail to deliver desired outcomes. Understanding the reasons for this failure is complex because they are bound up in the more macro socio-political structures. In this analysis, I focus on some of these broader, and generally neglected, issues related to time and space, which contribute significantly to the incompatibility of the ideological and institutional frameworks of the recipient and provider societies (Saha, 1990b) .
The use of GIS technology in India provides a classic example of the 'transfer of technology' problem, which typically involves the introduction of technical systems developed in the West into developing countries. Akrich (1992) argues that such transfer projects enable technologies to participate in building heterogeneous relationships that bring together human and also non-human actors (or "actants" as referred to by the Actor-Network theorists). To understand the specific role which the technology plays in building these networks, we have to move constantly between the technical and the social; the material features of the technology, and the social set-up within which they are used. Akrich identifies two key questions which need to be examined in making this analysis: to what extent does the composition of the technical object constrain the actors in the way they relate to each other and also with the object?; to what extent can the existing links between the actors be able to reshape the various ways in which the object may be used. A general theoretical point emphasized by Akrich is that not everything hinges on what is inscribed in the design, and local users as active agents, are capable of discovering workarounds which the designer might not have imagined.
Understanding the nature of these networks created through the transfer process, and the role that the GIS object plays in keeping it together, requires a sensitivity to the broader context within which this transfer takes place, and the nature of ideological differences that exist between 'developed' and 'developing' societies with respect to technology. The Judeo-Christian heritage of the Western world postulates that humans are separate from objects in the ecology and have the power to act on, and control their natural surroundings. This heritage has provided for a favourable pre-condition for technology development that is based on rationalistic principles of science and mathematics being applied to problems related to the control of nature. The power of reason and belief in human superiority over nature was reinforced during the industrial revolution, when mechanical devices offered people with the capability of conquering their physical surroundings. These developments reinforced the notion of linear progress, where technology continuously moved from a less to a more perfect state, thus providing the tools by which man improved his position in relation to nature. GIS technology, with its capability to store, manipulate, analyse and map spatial features in electronic form, reflect the current state of progression in representing our capability to standardize, measure and dominate nature (Pickles, 1995) .
In contrast to Christianity, which conceives of God as separate from man and the rest of the non-human universe, the sacred in Hinduism permeates the world as well as what lies beyond it (Saha, 1990b) . All entities, including people, possess elements of the 'Universal Self,' or 'Brahma,' and human beings are not seen to be separate from nature, but an integral part of it. There thus exists a bond of continuity between them and the environment, and humans may be reborn as plants or animals. These beliefs contribute to the idea of the physical universe as illusion (maya) or fantasy, an idea peculiar to Indian religion (Saha, 1990a) . Since the spirit underlying the phenomena is often considered the only 'reality' worth understanding, classical Indian civilisation turned away from the world of ordinary perception, and became engrossed in its own conception of the true nature of things, the all-pervasive unity behind appearances. This rejection of the objective universe as unreal and deceptive makes it psychologically difficult for the average Indian to attempt to manipulate his or her physical environment in an organized manner (De Reincourt, 1960) . The fundamental pre-condition for the development of technology in the Western world, the control of nature, has not existed as strongly in the Indian tradition (Saha, 1990b) .
These broad ideological differences in the Western and Indian traditions with respect to the relationship of technology with nature, helps to place in context the subsequent analysis on time and space differences, and their influences on project outcomes. This analysis is presented under four broad themes: the use of maps as a means of structuring spatial reality; attitudes to documentation and formalisation of knowledge; assumptions of rationality and styles of decision making; attitudes to time, and their relation to project management.
The use of maps as a means for structuring spatial reality
We frequently talk about a pattern of distribution, using terms like 'dense,' 'sparse,' or 'dispersed.' In maps, we simultaneously relate the elements of this distribution to each other and also to the entire distribution. This relative and internal locational arrangement of a distribution in space is referred to as a 'spatial structure' (Abler, Adams & Gould, 1971) . Maps are used to describe these spatial structures of different types of distributions. Abler and his colleagues write that the emphasis on spatial structures in modern Geography is often misleading because it tends to neglect the spatial processes which help to constitute the distribution structures. The reasons for this neglect could be because mapping the more static structure is less problematic than recording dynamic processes, and also our limited time perspective makes it difficult for us to see the circular relationship between structure and process. This creates the danger of simplifying dynamic questions such as 'why human beings leave a place?' into static reasons as they appear on maps, such as 'so many humans live here.' Reading a map, as Hall (1993) argues, thus represents a profound act of faith. Faith in the mapmaker, in technologies of measurement (and the science that underlies them), the science of planning, in the idea of a map, and how that corresponds to what we perceive as the real world.
A map provides a spatial conceptualization of reality including the relationships between these spatial structures and processes. A GIS produced map contributes to reinforce the image of this relationship as being objective, because of the scientific principles of cartography and mathematics on which it is based. The map also presents spatial reality as being 'out-there' which can be measured and dominated using the GIS software. In contrast, the Indian notions of space tend to be more subjective, and tied up closely with aspects of religion, politics, history and cosmology. The constructions of space are thus more strongly associated with notions of 'place,' and to be 'in-here,' as an integral element of social reality. Such constructions of space can make it conceptually problematic for the Indian tradition to accept that GIS maps 'accurately' depict their local reality.
At a more specific level of the MoEF project, the problems in the use of GISgenerated maps seem to arise primarily due to the existing style of working in local government offices which do not naturally support a map-based planning system. The introduction of computers to support district administration had only taken place in the late eighties and early nineties, and they were being used primarily in transaction-processing applications to generate monthly reports on progress made with respect to different development projects. These outputs are primarily in the form of lists and tables with little or no use being made of map-based representations. For example, land cover figures would typically be reported in a tabular form (see Table 1 ) and not in a map form (as in Fig. 1) .
These different forms of representations of the same 'reality' sensitize us to the set of cognitive abilities required to conceptualize outputs in a map form which are quite different from that required for viewing a table. In circumstances where people have historically worked with lists and tables, making a changeover to viewing the same problems in spatial terms becomes extremely problematic. This has also been pointed out by Sahay and Robey (1996) who compared the implementation of GIS technology in two county government organizations in the USA; one with a strong history of working with maps and the other coming primarily from a data-processing background. The first mentioned organization made a smooth transition to GIS, while the other group found it difficult to make the change-over from the mainframe dataprocessing culture to GIS. Sahay & Robey identified aspects of history and tradition in working with maps to contribute to the ease (or the lack of it) in making this transition. The lack of comfort with spatial thinking with respect to the MoEF project was expressed by a GIS technologist leading a national-level GIS initiative as follows:
The 'most difficult part' of GIS introduction is getting people to think spatially. There is no simple strategy there. A first step would be to motivate our own people. They must start thinking spatially first.
However, the same technologist went on to acknowledge that some degree of change was occurring with respect to people's attitude towards maps:
Although India is not a map-based culture, people are changing, although the transition to GIS is a 'little difficult.' It is not desirable to put in complicated GIS software; it is an evolutionary process -keep it simple.
The problem in the use of maps was also accentuated by the non-availability (or restricted availability) of maps in general. This difficulty arose from a variety of reasons including history, governmental control, security concerns, and the complexities inherent in converting paper maps to digital form. For example, a senior government official described the map-availability problem to be a historical legacy of the British:
A major problem is an obsession with security issues related to maps. This is a legacy from the British, who still suffer from this. Another scientist described the problem to arise from governmental regulations:
The availability of maps is a major issue and people have been discussing it in many different forums. Off the total maps which we have about 30% is restricted and about 60-70% is unrestricted. To obtain the restricted maps one has to take special permission from the government departments which is not very easy to get. The Survey of India is planning to create electronic copies of the toposheets and in it they will block out the security risk areas. A committee is looking into it but it moves very slowly. The outcome of a meeting is normally fixing the date for the next meeting.
A district-level forestry officer noted that applications of maps for wasteland kind of operations which fall under the category of 'social forestry' was moving rather slowly:
The Forest Department should be using computers, but at present this development is proceeding slowly. Maps are being used extensively in connection with regulated forests, but nor for social forestry.
There were thus a variety of factors contributing to the problems of availability and use of maps. Also, this problem was not completely homogenous, and differences existed between the scientists' and district administrators' (the potential users) view of maps and their utility. As mentioned in the case description earlier, technical systems were first developed by the various scientific institutions and university departments which were to be then transferred to eight different local government offices that were spread in different parts of the country (Fig. 2 provides the locational spread of the institutions and the corresponding offices). The non-use of maps was a characteristic that was more pronounced in the district offices as compared to the scientific institutions. The culture of maps and computerized databases was very weak in the district offices. In contrast, the scientific institutions were primarily dealing with research in remote sensing and GIS, and as a result, the scientists already had had quite a significant exposure to maps and GIS. As a scientist remarked:
All states have been using maps for long time. However, the positional accuracy of the maps are not very good. While map making is a new thing, such information is already being used.
In contrast, the use of maps to support day-to-day work in district administration was virtually non-existent. On one of our field visits to a district administrator's office we found a number of maps lying unused on the top of a cupboard. On being asked by us as to why this is so, the administrator told us that these maps are just given to them by "the space people" (the scientific institution dealing with space research), and that these maps were "really of no use to us" (in our day-to-day work).
Another issue with respect to the use of maps was the over-dependence on maps generated using remote sensing technology. In absence of easy availability of landownership maps, and also because of the scientists' existing familiarity with remote sensing technology, they resorted to using remote sensing maps. The scale of these maps was often seen to be inappropriate because they were on a smaller-scale than the cadastral level required for land-ownership applications (1:50,000 as compared to 1:4000). These maps also emphasised data on vegetation cover (which is easily captured by remote sensing technology), and tended to ignore socio-economic variables related to human settlements and livestock population (which are key to understanding the wasteland problem). The users were thus resistant to the GIS applications, as they did not seem to appropriately reflect their 'local reality.' This overdependence on remote sensing maps is reflected in the following quote by a remote sensing scientist: But all our GIS experimentations... have this natural resources/remote sensing kind of bias... These (wasteland reclamation problems) can (not) be solved by remote sensing... What is getting addressed is the more fancier, academic, spatial modeling kind of problems.
Thus, a number of factors arising from political, cultural, historical, educational, and availability considerations makes the use of map problematic in district administration. GIS technology, thus does not naturally fit into the existing culture of how work is done in the district administration, specifically in the context of land-management.
Attitude to documentation and the formalization of knowledge
Social records are kept for the purpose of storing information that would get lost if it were left to spontaneous processes. Where the past is actively recorded in this way, it is always selectively reconstituted for the purposes at hand. Giddens (1981a) writes that writing appears to have evolved as a means to record and store information for the administration of societies. This helps not only in extending our timespace distantiation, but it also increases our potential for social control: "The keeping of written 'accounts'-regularized information about persons, objects and eventsgenerates power that is unavailable in oral cultures", Whilst the 'keepers of the past' have always held positions of power in society, the power becomes unassailable once it no longer resides in the memory of individual persons but in the institutions of the state.
In the MoEF project, the GIS systems were primarily being developed to support the land management function, which required the translation of existing land records in computerised databases. However, existing knowledge of land records in the local areas was not always formally documented or stored in map form, but typically resided in the heads of the local land official called the 'Patwari'. The Patwari, historically has developed his knowledge base through extensive first-hand knowledge of the land, and through ongoing social relationships with people living on the land. The availability of knowledge in this informal manner, often made it problematic for the scientists to prepare GIS databases that accurately reflected this complex social organisation of land ownership. Resistance to this translation also potentially comes from the Patwari who often interprets the giving away of this information as a loss of power.
The use of maps and computerized databases represent in many ways a sense of rational planning for purposes of land-use. The sense of rationality is heightened by the fact that the plans are generated by high-tech scientists, and the aura of objectivity that signifies. Ferrarotti (1990) notes that such rational plans may be difficult to implement because the traditionalist mentality in the local area requires that the plan be presented by a person of respect, an elderly figure in the village or the Patwari. Ferraroroti adds that rather than the abstract scientific aspects of the plan, human relations count, reflecting the face-to-face relationships on the community level.
Another interesting aspect was noted with respect to documentation was that there were practically no records kept on minutes of meetings that transpired during the course of the project, especially of meetings between the technologists and users during system demo sessions. The reactions which users may have expressed about the system typically were lost over time and space. When I raised this issue of potentially lost information to the project leaders, they expressed surprise as to why I thought such detailed documentation was needed. In one site, I was told that they did record details of visits to the field, and was shown a copy of a report on a particular field trip. Interestingly, I found that the report provided mundane details about the visit, for example from where the car was hired and which hotel the officials stayed. There was negligible mention of the contents of the actual meeting with the field staff. This attitude to project history and documentation seems to reflect a wider Indian trait of indifference to written history. This attitude was also articulated by De Reincourt (1960) when he suggested that most Indian history seems to be documented by Western historians rather than Indians. Another example of this attitude to history is provided by Ahmed (1996) who in an article in the Guardian newspaper discusses the controversy surrounding the archiving of the historical 'Gandhi papers.' Gandhi's private secretary Kalyanam had kept cuttings of Gandhi's writings for more than 40 years, and he tried to give those to the Indian National Archives who refused to accept the documents. Kalyanam then approached a London auction house with the papers saying "You see, in India we are not interested in this type of writing as you are in Britain. But I thought these scribbles might be something in Europe." One of these papers also includes a statement by Gandhi which reflects this indifferent attitude to written history: "My writings should be cremated with my body. What I have done will endure, not what I have said or written."
Styles of decision making and assumptions of rationality
As noted earlier, assumptions of rational decision making are inscribed in GIS technology implying that time and space can be fragmented into discrete sets, commodified, standardized, and recombined in efficient ways such that time and money can be saved. In the context of the MoEF project, the GIS was expected to support land-management decisions of the local officer, for example, of the kind: 'what kind of plantations should be started in different areas to enable restoration of degraded land?' The assumption made by the scientists in developing their decision models was that these plantation location decisions would be made so as to maximize revenue to the farmers based on scientific criteria of optimal soil, slope, and rainfall suitability. However, the decision criteria used by the scientists reflected theoretical or academic considerations, rather than the process adopted by the farmer who often was the owner of the land. This mismatch of criteria is highlighted in this quote by a scientist:
GIS will say 'grow mustard' as it gives most economic yields, but the farmers rather than trying to maximize profits will try to minimize risks. Growing mustard is a risky business because it is prone to insect attacks. However, growing wheat assures the farmer a minimum return, and he will prefer that to growing mustard.
Often, location decisions in districts are based not on scientific criteria of optimal soil, slope and rainfall conditions, but instead represented subjective considerations arising out of political (for example the party affiliation of the local politician) or socio-cultural factors (for example, if the people in a particular village under consideration come from a 'backward' or 'forward' class). In a field visit once, during an interview with the head of the local district administration (District Collector) about the use of GIS, we were interrupted by two telephone calls. After answering the calls, the Collector said:
You ask me about how I use GIS. See this is how I use it. I have just got this phone from the local MLA (Member of the Legislative Assembly) who has told me where exactly to put new wells -in his constituency. There are two processes taking place in parallel -the scientific and the political. Decisions over here are made by the political process, and the GIS helps to legitimize what we do.
This example suggests that land management decisions in this case was based on the political relationship between space and place, rather than based on a notion of objective space that could be standardized and fragmented in GIS datasets. GIS technology was seen as the tool which helped to accord legitimacy to the decision because of the aura of science and objectivity that surrounded it. In Akrich's (1992) words, this use of GIS as a legitimizing tool represents a 'workaround' the local agents developed in this technology transfer project; a use which was probably not originally envisaged by the designer of the technology.
Another example of spatial location decisions being made based around social and political considerations is reflected in this quote by a scientist describing the problems of applying GIS technology in the districts:
In (District X) where we were developing GIS applications for identifying the location of saline prone areas, the DM told us that we do not need your outputs. You can see that there is a lot of political interference which interplays with the implementation process. You must have heard about the National Drinking Water Mission, one of its objectives was to install a hand-pump for every 250 people. However, the village pradhan (Chief) will say that one pump should be located near his house and another one in his friends or relatives house. Under such a situation, the GIS becomes useless. Also, because the pumps have been located so close to each other the ground water table soon dries away and this can't be rectified. Then the village will have to wait for another scheme to be implemented to get more pumps.
Another example of this relation between space and place being guided by political and power considerations rather than on rational criteria of optimal utilization is provided by Madon (1992) in her study of computerization of district administration in India. She writes:
According to government guidelines, the computer was to be located in a cabin, adjacent to the director's office. However, the popular choice of location was in the director's office. The computer was seen by the directors as potraying power and authority. In many cases the computer caused a distraction to both the director and the user. The director was too busy to use the machine and the user felt intimidated to use it in his presence. The computer was underutilized.
Another assumption of rationality embedded in GIS technology is that of coordinated action. The multi-layered nature of GIS systems, where data on different characteristics are brought together as overlays in the same map-based system, assumes that management issues will be addressed in a coordinated way. For example, the management of land resources involves obtaining data on agriculture, forestry, wildlife management and rural development. However, in India, these issues have typically been handled in relative isolation by the different agencies involved. Over 20 separate government agencies operate at district level in India, each dealing with a particular functional area, and reflect the wider governmental funding structures which are built around departmentally-based schemes. An employee in a nongovernmental organization operating at the district level in India described this functionality as follows:
The main problem is the compartmentalization of activities. Different departments do not speak to each other. There is a problem of attitude, people do not want to do things. The crux of the problem is not technical but that of sustained coaxing. The district level engineer says that he is interested only in dams, the agricultural scientist in soils, the forester in trees. Everyone says that I am fine and no one sits and talks with each other. There is extreme compartmentalization. There is a mental barrier among the people.
This attitude towards functionality in India has deep roots in Indian religious and social life. One of the sacred Hindu texts, the Bhagavad Gita, says: "And to thy duty, even if it be humble, rather than another's, even if it be great. To die in one's duty is life: to live in another's is death". Naipaul (1964) is critical of this functionality and uses the following illustration:
... the man who makes the dingy bed in the hotel room will be affronted if asked to sweep the gritty floor;... the clerk will not bring you a glass of water even if you faint;... study these four men washing down the steps of this unpalatable Bombay hotel. The first pours the water from a bucket, the second scratches the tiles with a twig broom, the third uses a rag to slop the dirty water down the steps into another bucket, which is held by the fourth. Saha (1990b) writes "perhaps no sphere of (Indian) economic activity reflects the impact of traditional apathy towards time and mental orientations associated with it more vividly than the implementation of project type of assignments." She noted that a document prepared by the Ministry of Programme Implementation reported that of the 290 major projects belonging to the central government under execution in 1987, 162 were behind schedule, and for the remaining, either the completion dates had not arrived or information was lacking. This long history of delays in central government implemented projects, of which the current GIS project was an example, helps to reinforce the social attitude amongst government staff that timedelays are a part and parcel of daily life, and provide legitimacy to the (in)action of the managers. Time delays in the GIS project tend to reflect these broader social attitudes toward time, and also help to reinforce ongoing bureaucratic structures.
Attitudes to time, and its relation to project management
The MoEF GIS project was initiated in 1991, and was initially planned in a threeyear time frame. The first phase of the project was completed in early 1992, and there was a year's delay before the next phase started. This delay was accepted by the project personnel as being part of the process, and integral to life within the central government. They were not unduly worried about delays in creating the proposals that were required to initiate the next phase. For them, the central government directive to prepare the proposals, and the actual preparation of the document, were rituals that had to be gone through. These rituals seemed to help provide time with the substance rather than the other way around. Also, the time perspectives of the scientists seemed to differ quite significantly from that of the government administrators who were responsible for co-ordinating the project. This is indicated in the quote by a scientist who felt his association with a project was limited to the stage of technology development (normally 18-24 months) and did not extend to the stage of full implementation of the technology at the user-level (normally a 4-5 year project):
He (Project Director) was interested in continuation and all that. But all of us (the scientists), more or less without consulting each other came out with almost the same statement. Simply because the kind of priorities we had in respective organizations (the scientific institutions), it tells us okay, now that you have spent 18 months or 24 months on a project, and it is about time you shed it, there is nothing new coming out of it.
The project was finally 'completed' with a two-year delay. However, since the people who had originally conceived the project had moved on through transfers, and there were no 'real' accountability mechanisms to establish whether the project was actually completed with respect to its objectives. The absence of documentation detailing project objectives and actual milestones reached, made the task of accounting for the results of the project more problematic.
The project in some senses took on a 'game' like status, with key players being the central government, the scientists and the district administration. Deadlines, when established, were viewed by the players as an illusionary reality that the project administrators created to satisfy aid-agencies and people higher up in the bureaucracy. They were not considered objective or real with respect to the actual project implementation. Such attitudes to time reflected a sense of indifference to project objectives and deadlines, contributing to delays in the actual project outcomes. An example of the attitudes towards time-deadlines and appointments was reflected in this description by a scientist while narrating an experience of a cancelled meeting with a government official:
You will not believe what happened. We (from Dheradun) had gone to the (state) capital (Calcutta which was more than 1000 miles from Dheradun) to meet the forest people in March after taking a prior appointment with him more than a month ago. We had also got a confirmation from his office. When we were in his office we got a message that he had just got back from Delhi the same day and was tired and so could not attend the meeting. This is how things are.
The rational project management approach followed in the West representing regular time-deadlines, measurable project deliverables and criteria for evaluating these outputs, contrast quite starkly with the culture of Indian government projects where delays are the rule rather than the exception, and accountability does not often extend beyond the ritual of writing of official memos. There exists thus, in Zerubavel (1981) terms, a sense of 'temporal asymmetry,' wherein the multiple actants involved (the government administration and the GIS technology) subscribe to different sociotemporal worlds, and as a result are less likely to share a set of circumstances, and develop a sense of commonality (Barley, 1988) .
Another interesting issue relating to time was the short-term nature of staff appointments and the discontinuities those created in project management. As stated earlier, an objective of the project was for the scientists to transfer the GIS applications to the office of the district administration. For this transfer to be successful, it was essential that the scientists obtained support of the Collector by convincing him or her about the potential of GIS for district administration. Given the day to day pressures of work the Collector was typically under, this process of convincing was long-drawn and often spread over 6-12 months. However, often during this process the Collector was transferred to another district, forcing the scientists to restart the process with the new incumbent. In one district that we studied, there were six new Collectors in our three-year research period, making continuous progress of the project virtually impossible. These setbacks caused the scientists to lose their initial enthusiasm towards the project, and also made project delays more easily justifiable. As discussed earlier, there was the problem of a lack of project documentation that further compounded this problem of transfers. With the transfer of personnel, a lot of vital information about the project was lost, whereby forcing the new incumbent to either 'recreate' history, or choose to ignore it.
In summary, in the above discussions, I have identified four key themes which relate to time, space and their implications for GIS project management: the use of maps as a means for structuring spatial reality; attitudes to documentation and the formalization of knowledge; styles of decision making and assumptions of rationality; and attitudes to time, and its relation to project management. Quotes from interviews have been drawn upon to reflect some of these key themes. In the next section, I attempt to theorize further to abstract some analytical categories which can help to develop similar time-space analyses.
Theorizing and analytical categories
The four themes discussed in the previous section have been developed based on three broad sources of my personal understanding: interpretations developed during the course of the field work and also from my studies of GIS implementation in other contexts including America, Canada and Malaysia; reading of various sources of literature, including related to time-space, Indian society, and GIS; a personal understanding of the nature of social life in India and in North America arising from having been born and brought up in India, and having spent the last ten years or so studying and working in North America and Europe. The challenge for me, as pointed out by the reviewers of this paper after the first round of submission was to sharpen these themes to represent analytical categories of time and space, and apply them to characterize the relevant perceptions in India as regards the GIS technology. This is not a task that can be done easily and effectively because of the very elusive nature of the categories of time and space, which in many senses defy clear analytical categorization. To address this challenge, I take the suggestion provided by one of the reviewers to examine the themes under the analytical categories of time, space and time-space.
Time
Even though in the identified themes, aspects of time and space are deeply intertwined, there are various kinds of time being implied. There is the element of history relating to land-ownership that shows the embedding of time in space. The reification of maps as objective reality tend to reflect a sense of timelessness, of representations of space enduring over time. A timelessness that the use of the GIS technology can potentially challenge, but has not been able to so successfully till date. Then, there is the history of technology transfer projects, and Indian government initiated schemes, that are characterized by more failures as compared to successes. These past experiences contribute significantly to shape expectations of actors in new projects. Attitudes to documentation and formalization of knowledge reflect a perspective of apparent indifference towards history, and of preserving social records over time.
At another level, there is the project time that deals with milestones, deadlines, and project outcomes. This is rather distinct from the timelessness and history issue discussed above. Project time refers to mechanisms of coordination and control required to manage the project. For example, a major endeavor of the Project Coordinator was to ensure that the scientists submitted a proposal to continue the work after Phase I. Despite various directives issued by him, there was a delay of more than a year, and also, only five of the original eight institutions decided to go ahead. There is a certain rhythm implied in the running of Indian government projects which tend to arise from the nature of bureucracy, and looking at the whole effort as being unreal and like a game reflecting 'yet another project'. This rhythm is quite different from efficiency criteria of 'not wasting time' that is characteristic of projects in the West.
These different notions of time subscribed to by the Indians and those inscribed in the GIS technology, contribute to create a sense of 'temporal-asymmetry,' (Zerubavel, 1981; Barley, 1988) ; a socio-temporal order wherein 'success' is not seen in terms of project deliverables but more from the perspective of having an experience of a new state-of-the-art technology like GIS.
Space
Many different notions of space have also been implied in the discussion of the themes. A key idea however, is the relationship between space and place. The objective reality depicted in the GIS software is interpreted to represent a disconnection of space from place, a relationship that allows interactions between absent others. In contrast, in the Indian society, a strong relation is seen to exist between notions of space and place arising out of political, cosmological, religious and social considerations. These differences between subjective considerations and objective reality seem to contribute to the discomfort which some Indians feel in relating to the notion of a GIS map.
The capability of being able to create spatial databases using GIS represents an ability to fragment, standardize and commodify space. Inherently, it reflects a sense of being able to control space and nature with technology. This need for domination and control of nature is also not a concept that comes naturally for many Indians, who typically see themselves as a part of nature rather than standing out of it, which thus also contributes to create a sense of alienation towards the technology.
In addition to the more subjective considerations of space discussed above, there is also the aspect of physical space that I have not discussed explicitly in the text. GIS technology transfer takes place at different and inter-connected levels: the international level involving the transfer from USA, through efforts of the USAID (United States Agency for International Development) and vendors, to the Indian government; at the national-level from the scientific institutions to the district administration; at the local level from the office of the District Collector to other individual government departments like forestry. While aspects of physical space play important (enabling and constraining) roles at each of these three levels, I emphasize the constraining role of space at the national level.
As the map in Fig. 2 depicts, there is a significant physical separation (sometimes even more than 1000 km) between the scientific institutions located in metropolitan cities like Delhi, Bombay, and Madras with the district offices that are situated in rather remote rural areas. This distance, coupled with the logistical difficulties involved in transportation and communication with the rural areas, makes it extremely difficult for the scientist to interact with the user on a regular basis. This physical distance magnifies the alienation which the users feel towards the scientists because of their status differences (scientists being seen to have a higher status than non-scientists in Indian society), and contributes to systems being developed with marginal user-input. For the same reason of physical distance, the vendors who are also located in the metropolitan cities find it difficult to provide effective support to the local offices. Aspects of physical space also make it extremely difficult for MoEF to co-ordinate with the eight scientific institutions that are spread all over the country.
Time-space
The relationship of social life with time-space is a key theme in Giddens (1995) writings to differentiate between traditional and modern societies. Giddens writes:
"Tradition is about the organisation of time and therefore also space; so too is globalization, save that one runs counter to the other. Whereas tradition controls space, through its control of time, with globalization it is the other way around. Globalization is 'action at a distance'; absence predominates over presence, not in the sedimentation of time, but in the restructuring of space." The implications of this distinction for our analysis is that GIS technology, by its very nature, implies 'action at a distance.' Using GIS, sitting in their laboratories in Delhi or Bombay, the scientists could use remotely sensed maps of wasteland areas, and manipulate them to provide recommendations on land restoration strategies. In preparing this, scientists take various layers of maps relating to soils, slopes, rainfalls and cropping patterns, and restructure and integrate them in databases. Thus, the (effective) use of GIS technology by the scientists, in Giddens' terms, reflects the control of time (action at a distance), for the domination and restructuring of space.
GIS technology thus reflects inscribed assumptions of co-ordinated action, embodying a specific comfortable relationship between time and space. However, these very inscribed assumptions make its application problematic in the context of Indian district administration. Traditionally data on parameters such as soils, slopes and cropping patterns are each the responsibility of individual departments, which historically have operated on functional lines confined both physically to their individual offices, and also mentally with respect to their desire to share information with other departments. This functional mode of operation is a historical legacy of the Indian government, reinforced by social structures such as the caste system and national bureaucracy (Sahay & Walsham, 1997b) .
The repetitive nature of government work, contributes to create and reinforce a tradition which reflects a control of time (Giddens, 1995) . Tradition, which is an influence of the past, is thus made to have a heavy influence over the present in a way so as to preserve and protect the identity of the departments by keeping them spatially separate. This tradition which helps to organize space through the control of time, conflicts fundamentally with the requirements of GIS technology which assumes action at a distance wherein time is used to dominate and restructure of space. In the context of the project, these conflicts are reflected by the lack of sharing of data that takes place between departments, thus impeding the easy development of integrated databases to support GIS applications.
Summary
In summary, and at a higher level of abstraction, these three analytical categories of time, space and time-space help us to understand some of the perceptions and actions of the Indians with respect to this GIS project of technology transfer, and develop more subtle insights to why project outcomes occur in certain ways. This theorizing, I believe, can also help us to understand better the answers to the two questions raised earlier by Akrich (1992) : to what extent does the composition of the technical object constrain the actors in the way they relate to each other and also with the object?; and, to what extent can the existing links between the actors be able to reshape the various ways in which the object may be used?
With respect to the first question, I have explored the nature of composition of the GIS object by historically examining the assumptions of time and space that are inscribed in it, and the kind of social interactions the technology naturally supports. Examples of these are actions at a distance, such as the capabilities which scientists have to develop land-use strategies using GIS sitting remotely in their laboratories. A heightened sensitivity to these inscribed assumptions help us to understand, for example why Indians do not perceive the GIS object to be naturally a part of their environment; and how different conceptions of project time contribute to conflicts between the Indians and representatives from the international agencies that are promoting the use of GIS.
Aspects of time and space can also help to understand Akrich's other question of how existing links between actors can help to reshape the use of the object in various ways? For example, the MoEF project helped in raise awareness about GIS in the government, and contributed in the setting up of the National Geomatics Council. Through this council, various GIS and remote sensing professionals were expected to physically get together periodically in various forums to help promote the use of GIS in the country. In one of the initial meetings of the Council held in Delhi in 1994, Jack Dangermond, the President of ESRI, USA (manufacturer of Arc-Info products), announced a one million dollar grant in aid to help promote spatial literacy amongst Indian children. Such developments arising out of the physical and also intellectual coming together of like-minded people, promotes to develop a sense of community and can potentially have far reaching implications on the future of GIS use in the country.
Conclusions
In this paper, I have explored the need to understand the implications that time and space issues have for the implementation of IT. The design and development of technical systems often takes place in a social context that is significantly different from where they are used. Such discontinuities in social context caused by these differences in temporal and spatial parameters (between "when and where" systems are designed and used) have significant implications in how IT is implemented in organizations (Orlikowski, 1992) . By showing an increased sensitivity to understanding the social context of implementation in their studies, researchers have been able to provide more plausible explanations about the contradictory and often puzzling consequences of IT in organizations (Robey, 1995) . I have tried to build upon this line of research by emphasising how such contextualist approaches can be strengthened by incorporating aspects of time and space in their analysis.
The differences in context get significantly magnified and more complex to interpret, when the development and use of IT takes place in different countries. In the context of globalisation, such national differences in where technology is developed and used is becoming the norm rather than the exception. The recent outgrowth of global software outsourcing arrangements and technology-transfer projects emphasize these contextual differences in the design and use of systems. In the design and development stage, technical systems incorporate the values and assumptions of the designers and the society from where they originate, taking on the status of 'nonhuman actors,' and speaking on behalf of the designers in the recipient society (Latour, 1987) . In this paper, I have explored the important role that assumptions related to time and space play in creating these differences between design and use, and their implications for the implementation and use of technology.
I have tried to illustrate my arguments by examining the case of GIS, a technology that is developed in the West, and is transferred for use in India within the context of natural resources management. GIS technology that has evolved primarily within Geography departments in universities in USA, represents a product of a larger struggle within the discipline of Geography to establish itself as a rigorous science. GIS technology, by virtue of the scientific principles of cartography and mathematics on which it is based, has contributed to the quantitative revolution of the eighties, and the establishment of a positivistic epistemology as the mainstream of the Geography discipline. This positivistic epistemology imply two quite distinct assumptions with respect to time and space: the conceptualisation of reality in spatial, map-based terms, where space is seen as being objective, 'out-there' and measurable; two, a rational view of the world where space can be dominated and restructured very efficiently and rapidly through the use of GIS.
In the recipient society of India, assumptions of time and space vary significantly from those inscribed in GIS technology. Conceptions of space are subjective, tied up closely with notions of place, and also to a variety of other cosmological and social constructions. These assumptions make it problematic to view space as something objective and measurable, as implied by GIS technology. Maps are not an integral part of the day to day life in India, making the conceptualization of the world in a GIS-generated spatial mode quite difficult. Tradition plays an important role in shaping social customs in India, whereby the organization of space is done primarily through the repetition of practices over time. Time and action is linked closely, with time being conceptualized at both the transcendental and empirical levels. The emphasis on transcendental time and the preference for plurality over unity, contributes to create the image of Indians being indifferent to the action of documenting history.
I have analyzed some of these differences in time and space assumptions in Indian society and GIS technology and their role in shaping project outcomes by drawing upon the example of an ongoing government GIS implementation project. Various problems in project management, for example related to the development of systems that are not considered relevant by users; the lack of continuity in project management practices; and inappropriate co-ordination between the various agencies, have been analysed in the context of these time and space differences. Such an analytical approach, enables us to go beyond the surface level descriptions of project management problems, to more deeper explanations of questions related to 'why do these problems occur?' This paper contributes to IT research in at least three different ways. Firstly, the paper helps to sensitize the researcher to aspects of time and space, and thus enable the development of a richer understanding of the social context of implementation.
Such an understanding can further our knowledge base about why IT has contradictory implications in different social settings. Secondly, the paper helps to focus on the unique technical and social features with respect to time and space that are associated with GIS, and how these contribute to problems in its implementation. GIS is an extremely important emerging IT, and one which is increasingly finding a variety of applications in government and private organisations, in both developed and developing countries. A sensitivity to problems surrounding issues of time and space can potentially help planners to develop more relevant and effective implementation plans. For example, a sensitivity to the fact that Indians don't naturally view the world in map-based terms, could have helped in developing project plans which would make technological transitions less abrupt. Instead of trying to move the district administration from a non-map based way of working directly to a GIS supported system, it may have been more useful to first introduce paper maps into the working culture to enable a smoother transition.
Finally, the paper highlights some important issues related to IT supported transformations in the context of modernity and globalisation. Time and space are fundamental to such modern day transformations, and by including them in our analytical focus, we can develop a richer understanding of the social consequences of IT.
